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FOREWORD

This document is a users' manual for a data management system designed
for answering requests for specific information using Honeywell (GE) G-635
computers. This system was developed for the Data Services Center, Hq
USAF, under Development Directive 79, dated 29 September 1970, and AFSC
Program Direction (6917-13-71-28), dated 25 November 1970. The system
development was accomplished by General Electric Co., Space Division
under contract F19(628)-71-C-0181. This document was prepared by The
MITRE Corporation under contract F19(628)-71-C-0002. Technical design
and direction of this project is by Capt Frederick P. Ariail, Technology
Applications Division (MCDT), Directorate of Systems Design and Develop-
ment (MCD).

Developmental testing and evaluation of this system were provided by The
MITRE Corporation and Rome Air Development Center, Information Sciences
Division.

REVIEW AND APPROVAL

This technical report has been reviewed and approved.

W

EDMUND P. GAINES, JR., Colonel, USAF
Director, Systems Design & Development
Deputy for Command & Management Systems
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ABSTRACT

AIDS is a computer software package designed to provide data
management capabilities to a wide variety of users. It is written
primarily in Common Business Oriented Language (COBOL) and is
designed and implemented on the Honeywell G-635. This system,
originally developed for NASA by General Electric Co., Apollo Sys-
tems Division, was named Manned Space Flight-Data Processing System
(MSF-DPS). Modifications were made to improve the capabilities of
MSF-DPS. These modifications, designed to meet interim requirements
of the Air Force Data Services Center (AF/ACS), provide a responsive,
versatile data management system for users of Honeywell (GE) 600
series computers.

This technical report, designed for users of AIDS, details the
features of this system and provides examples of its use. Detailed
system description (installation, maintenance, internal linkages,
etc.) are not contained in this report. This information is con-
tained in the AIDS Operations Manual (General Electric Co., "AIDS
Version Description Document," July 1971). Organizations using
AIDS may further modify or enhance this system independently of ESD;
therefore, no attempt will be made by ESD to update this Technical
Report if such changes are made.
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SECTION I

INTRODUCTION

The AF/ACS Interim Data Management System (AIDS) is a computer
software package designed to provide data management capabilities to
a wide variety of users. It is written primarily in Common Business
Oriented Language (COBOL) and is designed and implemented on the
Honeywell G-635. This paper, in conjunction with the AIDS Operations
Manual, provides the documentation needed to use the AIDS system.

AIDS SYSTEM CONCEPTS

AIDS is a data management system aimed at answering requests for
specific information stored in formatted files. The system provides
support in the following areas:

i, One time non-routine requests.

ii. Specific and selective information requests.
iii. Non-periodic, as well as periodic, reports.
iv. Definition of formats for periodic reports.

V. Surveys of file contents by users.

AIDS is best applied to production of unscheduled reports or
requests for specific or selective information from available data
files. AIDS can satisfy the requirements for ad hoc requests by
eliminating the need for special programming to produce one-time
reports. This implies that the types of requests most appropriate
are those for which the output represents a small percentage of the
total data file. Reports that the user may want to produce on a
routine basis should probably be generated by using special-purpose
COBOL programs. '

AIDS accesses data files through a dictionary which describes
the structure of each file to be searched. All data files must be
maintained and generated externally to AIDS, usually by the individual
disciplines requiring the dataj i.e., procurement, management, cost
analysis. AIDS can be used to search these files and to produce
reports.




Definition of Terms

The following terms are defined in order to permit brevity in
describing AIDS and to help eliminate confusion about each item:

Data Value is the basic unit of information which is not normally
subdivided. This value will be a name, number, or combination of
both.

Data Field is one or more characters conveying some type of
information and containing a data value. Data fields within a
record are searched to satisfy a requirement. Fields are given
English titles for reference and are listed in the dictionary
file.

Record is a collection of data fields that satisfy a particular
function within an application. The record length is dependent
on the number and size of the data fields in the record.

File is a collection of records, not necessarily all the same
in length or type. File length is dependent on the number of
records in the file. A file may extend over more than one tape
reel.

Dictionary is a collection of information which defines the
structure of a file by describing each record type and each data
field within the file. (The dictionary is used by AIDS to con-
vert external field titles to specific physical locations of data
within the file.)

Modes of Operation

AIDS has two modes of operation on the G-635:¢ a time-sharing
subsystem and a batch subsystem. Requests or queries are formulated
and checked by using the Time-Sharing Subsystem (TSS) of AIDS. This
AIDS subsystem allows a user to formulate queries and have the syntax
checked via a remote terminal. The queries are grouped together by
the system and periodically the batch processing subsystem of AIDS is
run to search the data files associated with the stored queries and
to produce the required reports. This batch processing subsystem is
designed for queries against very large data files, since searching
these files on-line would result in extremely long response times;
i.e., minutes or hours.

AIDS TSS SUBSYSTEM

The TSS subsystem of AIDS provides the capabilities and facilities
for direct query formulation, computer-aided instruction or tutorials
for query formulation, and error diagnostics.
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System Startup and Termination

The user accesses the AIDS TSS subsystem through the G-635 Gen-
eral Timesharing System (GE-TSS). The AIDS TSS subsystem is defined
as a system under GE-TSS. Upon completion of query formulation, the
user ends the transaction using normal GE-TSS sign-off procedures.
User startup and signoff are outlined in the second subsection of
Section IV,

Query Formulation

Queries are submitted on-line via teletype in an English-like lan-
guage with syntactic validation occurring at the time of entry. All
validated queries are stored on disk. File searching and report produc-
tion are done at a later time by the batch processing subsystem of AIDS.

Available to the user in formulating his queries are facilities
for comprehensive data qualifications, sorting, computations, totaling,
and subtotaling on data fields within the file. Also available are
a reformatting capability for creating a new file subset on tape or
cards and a flexible report formatting capability. Additionally,
queries used to generate reports may be saved on disk and run again
when desired.

System Tutorials

AIDS provides a range of user tutorials for both novice and
experienced users. This capability is divided into two basic modes:
the syntax validation mode which provides a minimum of user instruc-
tion, and the tutorial assistance mode which provides detailed instruc-
tions for query development.

Within the syntax validation mode, each line of user input is
checked for correctness at the time it is entered. The system then
waits for the next line with no intervening instruction. Exceptions
to this are error messages and certain phrase boundaries.

The tutorial assistance mode provides three sub-modes of operation.

For the completely uninitiated user, the system provides a read-only
mode which describes the syntax in detail but does not allow any user
query formulation. For slightly more knowledgeable users, the system
provides a practice mode which allows queries to be formulated but not
run. This mode provides prompting between each line of input which
describes the legal syntax elements which can be used at that point in
the query. Finally, the system allows for use of the prompting mode
for queries which are to be run against data files.




Error Diagnostics

Error diagnostics are available to the user in developing his
queries. During all query formulation, input lines may be terminated
at any word boundary, at which time a partial syntax check is performed
by the system. Error messages describe as completely as possible the
remedial actions necessary. On-line query correction is allowed.

BATCH SUBSYSTEM

Major portions of AIDS operate in a batch mode, such as the
batch processing of queries and the batch processing utility routines.
The utility routines provide functions necessary to build and maintain
the internal file used by AIDS while operating under time-sharing.
These functions include dictionary definition and maintenance, security
file definition and maintenance, and message and tutorial file main-
tenance.

Batch Processing of Queries

Queries accepted by AIDS and stored on disk are run later in a
batch processing mode to retrieve and output data. This batch job is
normally run with other queries since the batch subsystem is capable
of combining up to ten retrievals in a single pass against a file.
The batch nature of the retrieval process makes large file searches
more practical since it can be scheduled for periods of low system
activity.

Dictionary Definition and Maintenance

The user defines the physical structure of his file to the system
in a procedure called Dictionary Definition. Output from the Dictionary
Definition Operation, discussed in Section II, is a dictionary file
which relates each English title for a data field to the data field's
logical and physical position .in the file. The user, when naming a
data field in his query, utilizes the dictionary file to validate the
file and data fields being referenced. The dictionary describes the
field layout within a record, allows the various control parameters
established by the user to be properly interpreted, and converts codes
carried by the tape file into understandable words or abbreviations.

Capabilities exist in AIDS to create, to delete, and/or to modify
a dictionary file via card input to the Dictionary Definition Operation.
These capabilities are further discussed in the File Modification
subsection of Section II and the AIDS Operations Manual.




Security File Definition and Maintenance

AIDS provides the capability to build and maintain a security
file for each valid user identification. Each security file contains
the file names and dictionary codes associated with that identification.

The security files are typically maintained by each group or agency
that has a set of files defined to AIDS. The card inputs to define
and maintain each security file are described in the AIDS Operations
Manual.

Message File Definition and Maintenance

The message file maintained by AIDS contains two types of messages:
i. Error messages describing user inputs to AIDS.

ii. Tutorial prompting messages aimed at developing user skills
in query syntax formulation.

AIDS provides the capability to add, to delete, and/or to modify any
or all of the message file statements via card input to the message
file processing routine. The message file is further discussed in
the AIDS Operations Manual.




SECTION II

FILE DICTIONARY DEFINITION

INTRODUCTION

Each record type format in the data file must be defined to the
system. Serial files which consist of fixed-format, fixed-length
records can be defined as AIDS data files, The only requirement is
that each record type (in multiple record type files) have a unique
identifier as one of its data fields. Field titles are assigned to
the data fields which the user expects to query. Length, position,
coding type, and report field heading are specified for each data
field. After the data file definition has been validated by the
dictionary utility routine of AIDS and output in the dictionary file,
all AIDS query and tutorial functions can operate against the data
file.

Logical File Structure

AIDS was designed for use against serially-formatted tape files.
The logical structure of files permitted by AIDS can be explained '
with the use of specific examples concerning a sample file containing
personnel and organizational data.

A flat file can be defined to AIDS. A flat file is one which
contains one or more record types which are logically independent.
For instance, consider a sample file which reports each employee in
an organization on a separate record. This file is a single-record
type file as illustrated in Figure II-1A. The data field titles are
also illustrated. Each record is logically independent; the input
order of the records is unimportant to the system.

A flat file may also contain more than one record type, as in
the case of a file which contains both employee and organization
data. Figure II-1B illustrates the two record types which make up
this file as well as the field titles for the data field. Each
personnel and organization record is indicated by the codes 101 and
102 in the first data field of each record, respectively. This
structure is, in effect, two separate files merged into a single tape
file. Again, each record type is logically independent, and the
input order of the records is unimportant.

6




IA-34,540

RECORD FORMAT

101 NUM NAME
SAMPLE DATA RECORDS

10t | 32579 LYNN, K.R.

101 | 57060 CARR, PI.

101 | 15324 CALLEGAN, RE,

(A) SINGLE REbORD TYPE, SINGLE LEVEL FILE

RECORD FORMAT

101 | NUM NAME
102} oIV | TYPE TITLE
SAMPLE DATA RECORDS
101 | 32579 LYNN, K.R.
101 | 57060 CARR, P.I.
102 | 2000| DIV REPRESENTATIVE DIVISION
101 | 15324 CALLEGAN, RE.
102 | 2100 | DEPT DEVELOPMENT DEPARTMENT

(B) SINGLE LEVEL, MULTI-RECORD TYPE FILE

Figure II-I

SAMPLE FILE STRUCTURES




AIDS permits hierarchical-tree or multi-level files of up to
eight levels, where each level or node in the tree represents a par-
ticular record type. For example, in the sample file a logical
structure could be defined which assigns a personnel data record (P)
to each personnel record and an organization data record (OD) to each
organization record. In structure, the sample appears as illustrated
in Figure II-2. More than one P record can exist for each 101 record.
Similarly, more than one OD record can exist for each 102 record.

No explicit linking between records of different types or between
files is allowed. That is, the system itself cannot be made aware of
any relationships between records of different types but relies on
the input order of the records to define the hierarchical order. The
sample hierarchical file in Figure II-2 is acceptable to AIDS where
the 101 and 102 nodes of the tree are first-level records and the P
and OD nodes are second-level records. Any meaningful order of the
file is reflectad in the input order of the records, for the 101 and
P records are logically related and the 102 and OD records are, like~
wise, logically related.

Physical File Structure

AIDS was designed to accept files generated in an external
environment. The intent was to accept as many varieties of formats
as possible. The system is intended for files generated in a
tape-oriented batch processing environment; that is, fixed-record
length, serial tape files. 1Its ability to handle files of
mixed-record types of different lengths is particularly useful. It
is not intended for and cannot accept complex disk files with
indices or hash-code tables.

The file size and other file parameter limitations within AIDS
are as follows:

i. The number of records in a file is aribtrarily large
since files may extend over more than one physical tape
reel. However, the tapes must be recorded in System
Standard Format compatible to GECOS. In other terms,
the tape may be either a 7- or 9- track tape, but it
must be recorded in physical blocks of 320 words
(1920 characters).

ii. Each field in the data tape must be character (BCD)
coded.




tA-34,54]

RECORD FORMAT

101 NUM NAME

P| ORG JOBTITLE LEVEL SALARY
102} DIV | TYPE TITLE

OD | REPORTS COMPOSITION

SAMPLE DATA RECORDS

lol | 32579 LYNN, K.R.

P| 2000 5210 EMPL 6000
101 | 57060 CARR, PI.

P| 2000 110 - HEAD 124000
101 | 15324 CALLEGAN, R.E.

P| 2100 5210 EMPL 5400
| 102 |2000| DIV | REPRESENTATIVE DIVISION

00| 1000 | 21002300
102 | 2100 |DEPT DEVELOPMENT DEPARTMENT

on 2000 21102120
(0]0] 2000 2130
o0 2000 2190

Figure III-2 SAMPLE HIERARCHICAL FILE STRUCTURE




iii, Maximum size of a data file record is 1,800 characters,
with a limitation of 4,968 characters on the sum of all
those record lengths at any given file level. As men-
tioned earlier, there can be a maximum of eight levels
in any file. In addition, the system allows for a maxi-
mum of 43 record types per file and 999 data fields per
level, whose field titles must be unique within the file.

AIDS requires that data files be stored on tape in a serial for-
mat. In the case of a hierarchical file, the order of the records on
the data tape should be by complete tree-branch top-to-bottom, the
order of individual branches being arbitrary. A sensible order for
the sample file would be that in Figure II-2. The system requires
that for each record type within a file a unique code of one-to-three
characters appear in the same position in each record of that type.
For instance, the first data field of each record type in Figure II-2
contains a unique code.

The system does not check the input order of records. Conse-
quently, care must be exercised to insure that the file is not in
garbled order; otherwise, output will in general be meaningless.
Since the files are in serial order on tape, no inversion or random-
izing is possible. This implies that access to specific single
records whose identification is known in advance requires a search
of the entire file.

FILE DEFINITION PROCEDURE

The structure and format of a given file is made known to AIDS
via a dictionary. The dictionary describes the data only as it
appears within the data file at retrieval time rather than as the
data appears for input to a file-generation program.

There are three major sections within an AIDS dictionary: the
File Definition Section, the Level Structure Section, and the Field
Definition Section. The File Definition Section, consisting of one
card per file, defines the file name of the file, the maximum size
in words of the largest record in the file, and the number of levels
in the file.

The Level Structure Section, consisting of one card per record
type, defines the level of the record type involved, the record size,
and the position within the record of the record-type code.

10




The Field Definition Section, consisting of two cards of 29
fields per data field, defines the name of the data field, the posi-
tion of the data field within the record, its type, and its name for
the purpose of report headings.

An optional capability to define coded field lookup tables is
provided in a Table Definition Section. The Table Definition Section,
consisting of one card per table lookup value, defines a table lookup
reference code (or table name), an argument (or data value as it
appears in the file), and a function (or value to be used on output).
A corresponding table lookup code is added to the data field defini-
tion cards if this option is elected.

Coded field lookup tables provide a means of representing the
value of a field on output listings in a format different from that
used on the data tape. For example, for the field named "SKILL",
the values stored in the data file might be: 01, 02, ..., 09, whereas
the output values would be: PROGRAMMER, SYS/ANALYST, ..., DEPT. HEAD.

AIDS dictionaries are converted from their external card format
to the internal format using the dictionary maintenance program.
This batch program generates a new dictionary on tape, adds or deletes
fields from an existing dictionary on tape, provides listings of a
dictionary for users, or transfers dictionaries from tape to disk for
use in processing queries. Dictionaries are normally maintained on
tape and reloaded to disk whenever they have been changed externally
on tape or accidentally lost on disk.

The following section explains the dictionary card input required
for the two-level PERSONNEL file. Formats for the file name, level,
and data field card input are provided in each section as well as in
Appendix II. Figures II-3, II-4, and II-5 show the sample coding
sheets for the PERSONNEL file.

File Name Card

The file name card provides the identification of a particular
file to AIDS. Only one card per file is required. The first line
of the sample coding sheet for the PERSONNEL file in Figure II-3 pro-
vides an example of a file name card. The file name card contains
eleven fields as outlined in Table II-1 and is described as follows:

11
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FIELD NAME

W 00 N O U & W N

= e
=

FILE CODE
FILLER
CARD ACTION
FILLER

FILE NAME
FILLER

MAX RECORD SIZE
LEVEL
FILLER

SEQ KEY
FILLER

TABLE II-1

File Name Card

COLS SIZE REMARKS

1-4 4 Alphanumeric Code Name of File

5-9 5 Zero Fill

10 1 I, M, or D

11-12 2 Blank Fill
13-48 36 Alphanumeric BCD File Name
49-51 3 Blank Fill
52-57 6 Maximum Words in a Record
58-60 3 Number of Levels in File
61-63 3 Blank Fill
64-69 6 Information Field
70-80 11 Blank Fill
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1. Field 1 defines a four-character alphanumeric code name for
the file; for example, PSNL. This code name is repeated as
the first field on every card input to the dictionary defi-
nition for the file.

ii. Field 2 is always zero-filled and is five characters in
length.

iii. Field 3 specifies the action to be taken with the file name
card by the dictionary maintenance module. Acceptable one-
character codes for this field are:

1. "I" to insert the card to a given dictionary.
2. "M" to modify a previously input file name card.
3. '"D" to delete a previously input file name card.

iv. Field 4 is two characters in length and is blank-filled.

v. Field 5 contains an alphanumeric, left-justified file name

for the file up to 36 characters in length with no imbedded
blanks; for example, PERSONNEL.

vi. Field 6 is three characters in length and is always blank-
filled.

vii. Field 7 is a right-justified, six-digit number with leading
zeroes which defines: the maximum number of words in any rec-
ord in the file.

viii. Field 8 is a right-justified, three-digit number with leading
zeroes which defines the number of levels in the file.

ix. Field 9 is three characters in length and is always blank-
filled.

X Field 10 specifies the six-character, alphanumeric sequence
key, which may contain any arbitrary information code. This

key is printed as part of each dictionary listing heading.

xi, TField 11 is eleven characters in length and is always blank-
filled.

16




Level Structure Card

The level structure card defines each record type in a file
according to its level in the file. The user, in defining his file,
determines the level structure, if any, within the file. If the file
is a single-level, single-record type file, then only one level struc-
ture card is required. If more than one level exists in the file
structure or if more than one record type exists within a single-level
file, one level structure card per record type is required by AIDS.
For example, in the sample PERSONNEL file there are two levels and
four record types. The first level contains two record types, the
personnel record (101) and the organization record (102); and the
second level has two record types, the personnel data record (P) and
the organization data record (0OD), corresponding to the 101 and 102,
respectively. The level structure cards for the PERSONNEL dictionary
are included in Figure II-3, lines three through six. The level
structure card contains 13 fields as outlined in Table II-2 and is
described as follows:

1. Field 1 contains the four-character code name of the file
exactly as in the first field of the file name card: PSNL.

ii. Field 2 is one character in length and is always zero.

iii. Field 3 specifies the unique one-to-three character record
identifier exactly as it appears in the record. The identi-
fier is left-justified in the level structure card and fol-
lowed by blanks if it is less than three characters in length.
If the file being defined to AIDS is a single-level, single-
record type file, then this field is filled with three aster-
isks (*#*%),

iv. Field 4 1is one character in length and is always zero.

v. Field 5 is a one-character code which specifies the action
to be taken with this level structure card: I, M, or D
(insert, modify, or delete).

vi. Field 6 is 38 characters in length and is always blank-filled.

vii. Field 7 cotitains a four-digit, right-justified number with
leading zeroes which defines the starting character position
of the record identifier of Field 3.

viii. Field 8 contains a four-digit, right-justified number with
leading zeroes which defines the ending character position
of the record identifier of Field 3. The number of characters
specified by Fields 7 and 8 must match the length of the rec-
ord identifier. 17




FIELD NAME

1 FILE CODE

2 FILLER

3 RECORD ID

4 CARD TYPE

5 CARD ACTION

6 FILLER

7 START LOCATION
8 END LOCATION

9 FILLER
10 DICTIONARY LEVEL

CODE

11 FILLER
12 RECORD SIZE
13 FILLER

TABLE II-2

Level Structure Card

COLS SIZE REMARKS

1-4

5

6-8

9

10
11-48
49-52
53-56
57-59
60-62

63
64-69
70-80

[ I I

3

[0 2}

w W &

11

18

Alphanumeric Code Name of File

Zero Fill

Alphanumeric Code for Record

Zero Fill

I, M, or D

Blank Fill

Starting Character of Record ID Field
Ending Character of Record ID Field
Blank Fill

Alphanumeric Dictionary Code for
Record

Blank Fill
Record Size in Words
Blank Fill




ix. Field 9 is three characters in length and is always blank-
filled.

X. Field 10 is a three-character code which defines an internal
record type code called the dictionary level code and is
made up of two parts. The first digit denotes the level of
the record type being defined. The second part is a two-digit
code sequentially assigned within each level beginning with
the code 01, except in the case of a single-level, single-
record type file. In this instance, the first part is '1"
and the second part of the dictionary level code must be
"*% " The dictionary level code must be unique for each
record type.

xi. Field 11 is one character in length and is always blank.

xii. Field 12 is a six-digit, right-justified number with leading
zeroes which defines the length in six-character (36-bit)
words of the record type being defined.

xiii. Field 13 is eleven characters in length and is always blank-
filled.

Field Definition Card

The user, in defining data fields, determines a set of data
fields within each record type which he wishes to use in generating
queries. It is not necessary to define each character in the record.
The order of definition of data fields within each record type can be
arranged for user convenience and need not reflect the relative order
of the data fields within the record. Overlapping data fields may
also be defined.

Two cards are required for each field definition. The first card
is the field definition card; the second is the report field definition
card described in the next subsection of this section. Sample card
inputs for both of these cards for the PERSONNEL dictionary are con-
tained in Figures II-3, II-4 and II-5. The field definition card
contains 13 fields as outlined in Table II-3 and is described as
'follows:

19




FIELD

NAME

W 00 NN O U & W N =

= o= e
N = O

[
W

FILE CODE
LEVEL

FIELD NUMBER
CARD TYPE
CARD ACTION
FILLER

FIELD NAME
START LOCATION
END LOCATION
SEARCH TYPE
FIELD SIZE

DICTIONARY LEVEL
CODE

FILLER

TABLE II-3

Field Definition Card

COLS SIZE REMARKS
1-4 4 Alphanumeric Code Name of File
1 Record Level
6-8 3 Numeric Identification of Data Field
1 Always "1"
100 1 I, M, or D
11-12 2 Blank Fill
13-48 36 Data Field Name
49-52 4 Starting Character of Data Field
53-56 4 Ending Character of Data Field
57 1 I, M, or U
58-59 2 Character Length of Data Field
60-62 3 Dictionary Level Code
63-80 18 Blank Fill
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i1,

1i1.

iv.

vi.

ii.

Field 1 defines the alphanumeric code name of the file and
is the same as in the file name card and level structure
card: PSNL.

Field 2 defines the one-digit level of the record in which
the data field exists. Up to eight levels are allowed in a
file definition.

Field 3 contains a three-digit, right-justified field number
with leading zeroes for the data field. AIDS allows a maxi-
mum of 999 fields in a level of a file definition. Each
field in the definition is assigned a field number unique
within a level, and the field numbers need not be consecutive.

Field 4 is always the digit "1" to indicate that the card is
a field definition card.

Field 5 is a one-character code which specifies the action
to be taken with this field definition card: I, M, or D
(insert, modify, or delete).

Field 6 is two characters in length and is always blank-filled.

Field 7 defines the data field title. Rules for defining a
field title are:

1. Field titles must be unique within the file.

2., A field title may be a maximum of 36 characters in
length with no imbedded blanks.

3. Field titles must be entered left-justified in the
field followed by blanks.

4, A completely numeric set of characters or an already-
existing field title may not be used in combination
with any of the critical delimiters. The critical
delimiters include the period, colon, semi-colon,
left or right parenthesis, relational operators
<, >, =), and computational operators (+, -, /, *).
For example, the characters "1-OB" are illegal as
a field title, as the digit one precedes a minus or
dash sign. However, the characters "OB-T3" are
a legal title, as long as "OB" or "T3" are not
existing titles in the file.
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viii,

ix.

Field 8 is a four-digit, right-justified number with leading
zeroes which defines the beginning character position of the
data field in the data record.

Field 9 is a four-digit, right-justified number with leading
zeroes which defines the ending character position of the
data field in the data record.

Field 10 is a one-character code which defines the type of
search which will be performed on this data field during
retrieval by AIDS. Three search types are allowed by the
system: I, M, or U:

1. "I" (Index Search). An indexed data field allows
a comparison to be made on the first (left-most) n
characters in the field; i.e., a subset of charac~
ters beginning with the first character. For
example, an indexed comparison made on a data field
with the value "ABA" would qualify if the selection
criteria were "A", "AB", or "ABA".

2, '"M" (Multiple Indexed Search). A multiple indexed
field allows repeated comparisons to be made on
contiguous subsets of n characters within the data
field until the data field is exhausted; i.e.,
imbedded and mutually exclusive subsets of charac-
ters. The number n of characters to be searched is
determined by the length of the data value used as
a selection criterion in a query. For example, a
selection criterion of "BA'" would cause the follow-
ing indexed search on a data field containing the
value "ABBA". The first two data characters (AB)
would be compared against the criterion '"BA".

Since the characters in the data field (BA) will
be compared against "BA'", and a match would occur.

3. "U" (Unindexed Search). An unindexed search looks
for a pattern in the data field which is preceded
and followed by a field boundary and/or blank char-
acters. For example, a comparison made on the data
value "JOHN PAUL JONES " would qualify on any
of the selection criteria "JOHN', "PAUL", "JONES",
"JOHN PAUL", "PAUL JONES", or "JOHN PAUL JONES".

At least one blank character must separate parts of
the data field; more than one blank character will
be ignored by the search. In practice, an unindexed
search would only be used in text processing appli-

cations.
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xi. Field 11 is a two digit, right-justified number with leading
zeroes which defines the number of characters in the data
field.

xii, Field 12 contains the dictionary level code of the record
type in which the defined data field resides. The three-
character code must exactly match the dictionary level code
contained in the level structure card of the corresponding
record type.

xiii, Field 13 is 18 characters in length and is blank-filled.

Report Field Definition Card

All data fields defined to AIDS must have report field headings
defined for output in formatted reports. The report field heading may
be the same as the field title or it may be different. In either case,
the report field headings must be defined to AIDS.

Examples of report field definition cards for the PERSONNEL file
are shown in Figure II-3 and II-4. The report field definition card
contains 16 fields as outlined in Table II-4 and is described as
follows:

i, Field 1 defines the four-character, alphanumeric code name
of the file and is the same as in the file name card. the level
structure card, and the field definition card: PSNL.

ii, Field 2 defines the one-digit level of the data field whose
report heading is being defined and is the same as the second
field of the data field's field definition card.

iii. Field 3 repeats the field number of the data field whose
report heading is being defined and is the same as the
third field of the data field's field definition card.

iv. Field 4 is always the digit "2" to indicate that the card
is a report field definition card.

V. Field 5 is a one-character code which defines the action to
be taken with the report field definition card: I, M, or
D (insert, modify, or delete).

vi. Field 6 is one character in length and is always blank.

vii. Field 7 contains the report field title. The report field
title may be a maximum of 46 characters in length with any
number of imbedded blanks or critical delimiters. The report
field title is left-justified in the field followed by blanks.
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TABLE II-4

Report Field Definition Card

FIELD NAME

1 FILE CODE

2 LEVEL

3 FIELD NUMBER

& CARD TYPE

5 CARD ACTION

6 FILLER

7 REPORT FIELD
TITLE

8 FILLER

10
11
12
13
14

15

16

TITLE CHARACTERS

DATA TYPE
DECIMALS IN
DATA FIELD WIDTH
DECIMALS OUT

TABLE LOOKUP
CODE

LOOKUP WIDTH

FILLER

COLS SIZE REMARKS
1-4 4 Alphanumeric Code Name of File
5 1 Record Level
6-8 3 Numeric Identification of Data Field
9 1 Always '"2"
10 1 I, M, orD
1 1 Blank Fill
12-57 46 Report Field Title
58-59 Blank Fill
60-61 2 Character Length of Report Field
Title + 3
62 1 1, 2; or 3
63 1 Number of Input Decimal Places
64-66 3 Character Length of Data Field + 3
67 1 Number of Output Decimal Places
68-69 2 Lookup Table Identification
70-72 3 Character Length of Largest
Function + 3
73-80 8 Blank Fill
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viii.

ix,

x1i.

xii.

xiid.

Field 8 is two characters in length and is always blank-filled.

Field 9 is a two-digit, right-justified number with leading
zeroes which defines the width in characters used in printing
field titles on output. Field 9 contains the size or character
length of the report field title plus the constant 3 to guaran-
tee the spacing of field titles for output.

Field 10 is a one-digit code which defines the data type of
the data field. There are three allowable data type codes:

1. Alphanumeric. Data fields that contain all alpha-
betic values, or numeric values with imbedded
decimal points or leading blanks should be declared
alphanumeric and assigned the code '"1".

2. Numeric. Data fields that contain all numeric values
with no leading blanks and no imbedded or assumed
decimal places should be declared numeric and assigned
the code '"2".

3. Decimal. Data fields that contain all numeric values
with an assumed decimal point and no leading blanks
should be declared decimal and assigned the code "3".

Field 11 is a one—-digit number which defines the number of
decimal places to the right of the assumed decimal point in
a decimal data field. A maximum of nine decimal places may
be defined. For alphanumeric and numeric data fields, Field
13 is always zero.

Field 12 is a three-digit, right-justified number with leading
zeroes which defines the width in characters used in printing
data values on output. Field 12 contains the size or charac-
ter length of the data field width plus the constant 3 to
guarantee spacing of data fields for output.

Field 13 is a one-digit number which defines the number of
decimal places to the right of the decimal point which are

to be printed on output for a decimal data field. The number
of decimal places for a decimal data value may be truncated
or extended on output, depending on user specification. A
maximum of nine decimal places may be defined for decimal
output. For alphanumeric or numeric data fields, Field 13

is always zero.
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xiv. Field 14 is the two-character, alphanumeric code of a lookup
table of data values to be used for a given data field for
output. The lookup table is discussed in the next section.
The table lookup code is optional; if no table lookup is
defined for a data field, Field 14 is left blank.

xv. Field 15 is a three-digit, right-justified number with leading
zeroes which contains the size of the widest function in
the lookup table for a given data field plus the constant 3
to guarantee the spacing of table lookup values for output.
If no table lookup 1s defined for a data field, Field 15 is
left blank.

xvi. Field 16 is eight characters in length and is always blank-
filled.

Table Lookup Card

A lookup table entry consists of an argument-function pair, in
which the argument is a wvalid data value for a given data field in
the file, and the function is the character string which can be
printed on output. A lookup table may contain as many entries as
there are valid data values for each field using the table. Each
entry is defined on a separate table lookup card.

The lookup table is optional. Only one lookup table may be
defined per data field, but more than one data field may use a given
lookup table. The lookup table is defined by a two-character alpha-
numeric code which is referenced by those data fields which use the
table.

Examples of a complete lookup table definition are shown in
Figure II-5. The table lookup card contains 9 fields as outlined in
Table II-5 and is described as follows:

1. Field 1 contains the four-character, alphanumeric code name
of the file and is the same as in the file name card, the
level structure card, and the data and report field defini-
tion cards: PSNL.

1i. Field 2 is a one-digit code which defines the card type and
is always the number 9.

iii. Field 3 is the two-character, alphanumeric identifier of the
table which is the same lookup table code used in the report
field definition card. The table lookup code is defined by
the user and must appear on each entry of the lookup table.
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TABLE II-5

Table Lookup Card

FIELD NAME COLS SIZE REMARKS

1 FILE CODE 1-4 4 Alphanumeric Code Name of File

2 CARD TYPE 5 1 Always '"9"

3 TABLE NUMBER 6-7 2 Alphanumeric Identification of
Table

4 FILLER 8-9 2 Zero Fill

5 CARD ACTION 10 1 I, M, or D

6 FILLER 11-12 2 Blank Fill

7 ARGUMENT 13-24 12 Coded Data Value

8 FUNCTION 25-72 48 Lookup Data Value

9 FILLER 73-80 8 Blank Fill
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iv. Field 4 is two characters in length and is always zero-filled.

v. Field 5 is a one-character code which defines the action that
is to be taken with the table lookup card: I, M, or D
(insert, modify, or delete).

vi. Field 6 is two characters in length and is always blank-filled.

vii. Field 7 contains the coded argument which the data value from
the file must match to produce the lookup table function in
the report. A maximum of twelve characters may be defined
as an argument. The argument is left-justified with trailing
blanks.

viii. Field 8 contains the table lookup function or value which
will be printed. A maximum of 48 characters may be defined
as a function. The function is left-justified with trailing
blanks.

ix. Field 9 is eight characters in length and is always blank-
filled.

FILE MODIFICATION

Updating an existing file definition by adding or deleting data
fields and record types or by changing the characteristics of existing
fields is accomplished by card input. Updates to an existing file
dictionary are accomplished by inputting the desired changes to the
Dictionary Definition Operation outlined in the next section. Input
for modification of the file consists of the original file card used
to define the file name with the card action field containing the code
"M" to indicate that a modification is to be made to the file defini-
tion plus any redefinition cards for the dictionary. More than one
type of modification may be performed in a single redefinition opera-
tion. Redefinitions are input in the order: deletions, additions,
modifications.

Add Capability

The user may add a data field and report field, a lookup table
or argument—function pair, or a record type to a dictiomary by pre-
paring a dictionary card input as outlined in the File Definition
Procedure. The following guidelines are outlined to aid proper input
when adding to a dictionary:
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i. A new file name card cannot be added to an existing file
definition. File name cards must always be modified.

ii. The code "I" must appear in the card action field of the card
input.

iii. Duplication of field numbers in the field and report field
definition cards must be avoided within each level of the file.

iv. Duplication of arguments in the lookup table should be avoided.

Delete Capability

The user may delete a data field and report field, a lookup table or
or argument-function pair, or a record type from a dictionary by dupli-
cating and rerunning his dictionary card definitions as originally input
to the dictionary with one exception-- a '"D" must appear in the card
action field of each field. The following guidelines are outlined to
aid proper input when using the delete capability:

1. The deletion of a file name card invalidates the entire file
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